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ABSTRACT

A toxicity evaluation of the technical grade synthotic pyrethroid insecticide
(5-benzyl-3-furyl) methyl-2,2-dimethyl-3- (2-methylpropenyl)
"cyclopropanecarboxylate (resmethrin) was conducted by this Agency using rats,
rabbits, guinea pigs, and dogs. The technical grade compound did not produce
skin irritation when applied to the intact and abraded skin of rabbits. The
compound did not produce a skin sensitization reaction in guinea pigs nor a
photochemical skin irritation reaction in rabbits. Repeated applications to
the ears of rabbits failed to manifest an acneform dermatitis reaction. The
application of technical grade compound on the skin as well as compound
impregnated cotton sateen cloth caused only slight skin irritation in a
24-day wear test in rabbits. Data indicate that the compound is
nonteratoyeaiu cityd nuiuiiuLaywiniL. There is little toxic hazard from ingestion
of resmethrin based on feeding studies in which a daily ingestion of 1500
mg/kg was required to produce mortality in rats. Daily intravenous dosages
of 25 and 10 mg/kg in dogs for 15 days produced no toxic signs, gross
abnormalities, nor compound related changes in selected enzyme systems. The
data in these studies indicate that there should be no toxic hazard to humans
from topical exposure to resmethrin nor should resmethrin impregnated cloth,

at a limited use concentration of 0.25 mg/c 2 , and 1 percent resmethrin in
pyrax owercause adverqe skin rit~a
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U. $, ARMY ENVIRONMENTAL HYGIENE AGENCY

ABERDEEN PROVING GROUND, MARYLAND 21010
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TOXICOLOGICAL EVALUATION OF PYRETI •OID INSECTICIDE
( 5-BENZYL-3 --VURYL) METHYL-2, -DIMETHYL-3- (2-METHYLPROPENYL)

C YCLOPROPANECARBOXYLATE (RESMETHkIN)
STUDY NO. 51-0830-77

OCTOBER 1975 - JANUARY 1977

1. AUTHORITY.

a. Memorandum of Understanding Between the US Department of the Army,
Office of The Surgeon General, The US Army Health Services Command, The US
Army Environmental Hygiene Agency, the Armed Forces Pest Control Board, and
the US Department of Agriculture, effective December 1970 with Amendment No.
1, effective August 1974.

b. Letter, AFPCB, Armed Forces Pest Control Board, 21 October 1975,

subject: Request tor Toxicological Evaluation.

2. REFERENCES.

a. Report, this Agency, Toxicological Evaluation of Pyrethroid
Insecticide (5-Benzyl-3-Puryl1 Methyl-2,2-Dimethyl-3-(2-Methylpropenyl)
Cyclopropanocarboxylate (SBP-1332tm)* 4 Special Study No. 51-127-71/72,
December 1970 - February 1972, AD 747345.

b. Report, this Agency, !Nazard Evaluatioia of Aerosol Formulations
Containing The Synthetic Pyrethroid Insecticide (5-Benzyl-3-Furyl)
Methyl-2,2-Dimethyl-3- (2-Methylpropenyl) Cyclopropanecarboxylato
(SBP-1382tm)*, Special Study No. 51-136-71/74, June 1971 - January 1973, AD 770403,

c. Toxicology Division Procedural Guide, US Army Environmental Hygiene
Agency (USAEHA), 1972.

11 SBP-1382 is a registered trademark of CPC International, Inc., S. B. Penick
Company, 100 Church Street, New York, NY 10007. Use of trademarked names
does not conatitute endorsement of the chemical by thq US Army, but is used
only to assist in identification of a specific compound or instrument.

A[ Approved for public release; distribution unlimited.
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3. PURPOSE. These studies were conducted to acquire information concerning
the potential health hazards associated with the use of (5-benzyl-3-furyl)
methyl-2,2-dime thyl-3- (2-methyl propenyl) cyclopropanecarboxyl ate
(resmethrin). Previous studies by this Agency had developed information
relating to handling resmethrin (ref para 2a) and for its use in proposed
aerosol formulations (ref para 2b). The present studies were performed to
provide information relating to potential exposure hazards resulting from the
proposed use of resmethrin for impregnating stored military garments and
fabrics (ref para ib). The information from those studies would provide a
basis for advising the Armed Forces Pest Control Board on the potential
hazards associated with this use, in accordance with the provisions of the
Memorandum of Understanding (ref para la).

4. SUMMARY OF FINDINGS.

a. A13-27474, SBP-1382, and resmethrin are designations for
(5-benzyl-3-furyl) methyl-2,2-dimethyl-3- (2-methvlpropenyl)
cyclopropanecarboxylate. The technical grade compound, 88 percent pure, is
an amorphous, waxy, yellow solid. The lot number of the material used in the
tests conducted at this Agancy wast No. 3521-LOV-4. The compound is soluble
in acetone and ethanol and insolubla in, water. An infrared spectrum of the
sample of resmethrin evaluated by this Agency is found in Appendix A.
Definitions of selected terms and abbreviations used in this report are found
iu Appendix B. Tabulation of toxicity doses by various routes of
administration are list6d in Appendix C. The formulation for artificial
(ecorine) sweat is provided in Appendix D. The skin irritation scoring
system is provided in Appendix E. Numerical data presentod in the appendices
are expressed as the mean plus or minus the standard deviation. Statistical
significance in this report has been selected at the 0.01 level of
probability.

b. A toxicity evaluation of the technical grade synthetic pyrethroid
insecticide, reemethrin, was conducted by this Agency using rats, rabbits,
guinea pigs, and dogs. The technical grade compound did not produce skin
irritation when applied to the intact or abraded skin of rabbits. Repeated
applications of the compound to the ears of rabbits did not induce acneformdermatitis. Re5,methrin did not sensitize guinea pig skin to subsequent
compound exposuie nor rabbit skin to UV radiation. The dermal application of

1 percent technical grade compound' in pyrax powder, 10 grams of neat
compound, as well as compound-impregnated cotton sateen cloth (0.247 mg/cm2 )
caused only slight skin irritation in a 24-day wear test in rabbits.
Mutagenicity tests with resmethrin using selected yeast and bacterial
cwiltures demonstrated that this compound was nonmutaqenic in this in vitro
system. Prenatal toxicity was observed in rats at 1500 mg/kq/Aiy consumed in
ground feedy however, maternal toxi.-ity wee also observed at this dosage
level. This compound was nonteratogenic, even at the 1500 mg/kg/day dosage
level. Feeding studies demonstrated that the minimum dietary effect dosage
of resmethrin in Long-Evans rats was 240 mg/kg/day based on increases in
live--to-bc.Jy weight ratios. The feeding studies also demonstrated that

2. .i. . -- ,, .
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resmethrin was more lethal among male rats than female rats in the Wistar
derived Sprague-Dawley as well as Long-Evans strains. The intravenous
admin~stration of resmethrin in dogs (25 and 10 mg/ka) for 15 days produced
no toxic signs, gross abnormalities, nor compound related changes in selected
enzyme systems. The results of tests pezformed at USAEHA indicate that
technical grade resmethrin has low potential toxicity and that there is
little hazaxd to man from accidental ingestion or contact with technical
grade compound' and compound-impregnated cloth. A detailed tabular
nresentation of toxicity data follows. *

* The experiments reported herein are conducted according to the "Guide
for the Care and Use of Laboratory Animals", prejarod by the Committee on
Revision of the "Guide for ,ANrAtorv, An,,ir~l 1aciliti.-s and Care", of the
Institute of Laboratory Animal Resourcest National Researuh Council (1972).
This study was performed in animal facilities fully accredited by the
American Association for Accreditation of Laboratory Animal Care.

3
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TABULAR PKPtEENTATION OF. DATA,

PPROOIMNGD ADMINISTRATIO14 MUDIRS

DotJC (M l0)

Intravenous injootioni of 25,-m9/kg of All animals appeared grnssly normal and
resmethrin in 95 percent ethyl alcohol no sigs were noted after 31 teat days.
(250 g/ml) 5 days a weak fgr.3 weeks in
throe male Beagle dogs, Blood aample. were
drawn twice weekly for blood clinical
chemistry studies.

Intravenoub injeotiono of 10 mg/kg of There wre no signl.ficant differences in
rsemethrin in 95 porcent ethyl ilcohol organ-to-body weight ration between test
(I00 mg/1il) 5 davM a week for 3 weeks in and control animals. •Syopsis of data
tl3rou male eoagie dogs. Blood sample were in found In hppendix R.
drawn twice weekly for blood clinical
chemistry studies.

Intravenous Injections of 0.1 ml/kg of
95 percent mthyl alcohol (solvent
control) 5 iiays a week for 3 weeks in
five male Meagle dogs. Blood seplel ware
drawn.twicnt% weekly for blood olinical
chemistry stidiem,

All ani•Jals were neoropsied at the end
of the 21-day toot period. Various
tissUes and organs were examined for
mioroscopic lesionS.t'

The following clinical parameters wtivh Colpouhd related histological changes
Meaeuredl were not observed in ahy of the examinod

tissues and orgaen . The only
MOOT uuequivooal compound related changes
SGPT were the injaction cellulitiem,
LDH massociated vaeculitis, and the drainage
Alkaline Phoephatmae of blood from those lesion@ Into
Ailirabin regional lymph nodes due to repeated
Uama Glutaemyl Prsnspeptida." compound injeotions.
DUN
sodium No significant trends were found Compounid producod no
Potanlium different from control clinical significant compound
KWtt Cholinesterase chemistry values .li any tost dog given related changae in
Plasime Cho nleosterao 10 mg/kq or 25 mg/kg resmethrin per day sel•ett'd onzymn

for 16 daym. flynopsis of data is foundl Iyotens.
in Appendix 14, Tables 1 through 4.

* Examined tissues and orgyanl were spinal ohord, eye, brain, lung, trachea, heart, tonsi.l, lymph noide, esophagus, stomach,
T i small intestine# cecum, bone marrow, levy* inztestine, pancreas, liver, adrenal gland, kidney, spleen, urinary bladder,

proetetet tongue, akin, skeletal muscle, thyroid gland, parathyroid gland, salivary glandt bone, and testes.
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5. DISCUSSION.

a. The results of toxicity studies performed by USAEHA show that larq'
doses of resmethrin are necessary to cause toxic responses in animals. Th.
findings indicate that resmethrin should not present any significant
potential health hazard to man as a consequence of accidental or unavoidabl
contact with the technical grade compound.

b. A single application of technical grade compound did not irritate
rabbit skin in this study, but application of a 33 percent (w/v) solution in
acetone produced mild primary irritation of intact skin and skin surrounding
abraded areas. Little irritation would be expected from a single topical
application of technical grade compound since there was only a slight
difference between the gross skin irritation scores of exposed and control
rabbits during the 24-day wear test in which rabbit skin was exposed to
repeated applications of resmethrin-impregnated cloth (0.247 mg/cm2 ) ,
technical grade resmethrin (10 g), and 1 percent resinethrin in pyrax powder.

c. Animal data from skin sensitization studies indicate that resmethrin
would not be expected to sensitize htman skin to subsequent compound exposure
nor cause a photochemical irritation reaction from exposure to sunlight.

d. Prenatal toxicity in rats which consumed resmethrin in ground feed,
was observed only at a dosage (1500 mg/kg/day) high enough to kill adult
ra ts

e. These studies show that resmathrin is nonteratogenic in rats and
nonmutagenic in an in vitro test system and indicate that it would probably
not be detrimental to man.

f. A dosage level of 1500 mg/kg/day was necessary to produce mortality
in rats which ingested the compound in ground feed in 14 and 90 day feeding
studies even though toxic signs such as tremors were observed at the 375
mg/kg/day dosage level.

6. CONCLUSIONS. Technical grade resmethrin does not present any acute toxic
hazard to man from accidental ingestion or topical exposure. A concentration
not exceeding 0.25 mg/cm2 of the synthetic pyrethroid insecticide resmethrin
as a clothing impregnant or 1 percent resmethrin in pyrax powder should
present no toxic hazard to man.

17
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5. DISCU4SION.

a. The results of toxicity studies performed by USAEHA show that large
.doses of reosmthrin are necevnsary to cause toxicc responses in animals. These
findinge inrdicate that resmethrin should not peese,-- any significant
potential' health hazard t6 man as a consequence of accidental or unavoidable
contact with the technical' grade compound.

b. A single application of technical grade compound did not irritate
rabbit skin in this study, but application of a 33 percent (w/v) solution in
acetone produced mild primary irritation of intact skin and skin surrounding
abraded areas. Little irritation would be dxpected from a single topical
application of technical grade compound since there was only a slight
difference between the gqos3 skin irritation scores of exposed and control
rabbits during the 24-day wear test in which rabbit akin was exposed to
repeated applications of resmethrin-impragnated cloth (0.247 mg/cm2 ),
technical grade resmneth~in (10 g), and I percent resmethrin in pyrax powder.

c. Animal data from skin sensitization studies indicate that resmethrin
would not be expected to sensitize human skin to subsequent compound exposure
nor cause a photochemical irritation reaction from exposure to sunlight.

d. Prenatal toxicity in rats which consumed resmethrin in ground feed,
was observed only at a dosage (1500 mg/kg/day) high enough to kill adult
rats.

e. These studies show that resmethrin is nontoratogenic in rats and
nuonutagenic in an in vitro test syste, and indicate that it would probably
not be detrimental to man.

f. A dosage level of 1500 mg/kg/day was necessary to produce mortality
in rats which ingested the compound in ground feed in 14 and 90 day feedinq
studies even though toxic signs such as tremors were observed at the 375
mg/kg/day dosage level.

6. CONCLUSIONS. Technical grade resmathrin does not present any acute toxic
hazard to man from accidental ingestion or topical exposure. A concentration
not exceeding 0.25 mg/cm2 of the synthetic pyrethroid insecticide resmethrin
as a clothing impregnant or 1 percent resmethrin in pyrax powder should
present no toxic hazard to man.

17



Study No. 51-0830-77, Oct 75 - Jan 77

7. RECOMMENDATIONS. Approval should be given for the use of the synthetic
pyrethroid insecticide (5-henayl-3-furyl) mothyl-2,2-dimethyl-
3-(2-methylpropenyl) cyclopropanscarboxylate (reamethrin) as a clothing
impregnant or as a I percent dust in pyrax powder (auth pars lb). The use
concentration should not exceed 0.25 mg/cm2 in cloth or I percent dust in
pyrax powder.

K. CLARM SWENTZEL
Biolo6gist
Toxicology Division

RICHARD A ANGERHOFER

Bioiogist
Toxicology Divis on

APPRlOVED: i

EVERETT A. HAIGH•
Biologist

flA• US adiological and Biological
Chemistry Division

Chief, •iological and Biological
Chumiar iision

ARTHUR H. McCREESH, Ph.D.
Chief, Toxicology Division

? BWRENDAN E. JO D,
LTC, MSC
Director, Laboratory SArvices
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APPENDIX B

GLOSSARY OF RECURRING DEFINITIONS, ABBREVIATIONS AND SYMBOLS
USED BY THE TOXICOLOGY DIVISION, USAEHA

Definitions of medical terms and abbreviations used in this report are in
agreement with the New Gould Medical Dictionary, Second Edition, published Ev
the Blakiston Division of McGraw-Hill Book Companyt Inc. Statistical terms
and abbreviations are in agreement with those found in J. Maxwell Little's,
An Introduction to the Experimental Method, 1961, Burgess Publishing Company,
Minneapolis, Minn. The following terms and abbreviations are either not
found in the above references or have been'modified to fit the special
purposes of this report. Some of the terms have been included below for
"special emphasis.

DEFINITIONS

WORD DEFINITXON

Acute Exposure or One exposure to exogenous test material for
Application no longer than 8 hours. Animals are normally

"observed for 14 days after exposure.

Approximate Lethal Dose In range finding the first dose of the lowest
series of three ascending doses (each being
50 percent higher in concentration than the
previous) all of which produce fatalities.

Chronic Exposure Repeated daily or constant exposure to a test
material for 180 or more days. Postexposure
observation period will vary.

Garry and Routh Unit That amount of cholinesterase activity which
causes the liberation of one micromole
of SH groups from acetylthiocholine in
3 minutes at 37 0 C per milliliter of serum,
plasma, or packed red cells or per
gram tissue.

Hazard E-'aluation A study performed to estimate the degree of
danger associated with the use of a material
under spotcified conditions of use.

International unit/Liter That amount of enzyme which will catalyze the
transformation of lpmole of thei substrate
per minute under defined conditions. Analyses
in these studies were performed at 170 C.

B-1
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mq/dl Milligrams per dsciliter

Primary Irritation A local inflammatory reaction of the skin,
produced by a compound, which does not produce
destruction or irreversible change at the
site of contact.

skin Sensitizer A compound which produoes an allergic dermatitis
under the conditio-mi of the test.

Subchronic Exposure Repeated daily or constant exposure to a test
material for no longer than 179 days or less
than 2 days. Post observatLon period will vary.

Tochnical Grade Compound An produced by the manufacturers for their
commercial compoundl definition dependent
upon manufacturer's criteria.

8
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ABBREVIATIONS

ABBREVIATION MEANING

ALD approximate lethal dose

BUN blood urea nitrojan

DNCB dinitrochlorobenzene

* ED effective dose

GGTP Gamma Glutamyl Transpeptidasa

Hb hemoglobin

ip intraperitoneal

IR infrared

iv intravenous

LC50 (96 hours) the concentration of a liquid required to kill
50 percent of those exposed for 96 hours.

LDH lactic dehydroqenase

LD50 median lethal dose

p - < 0.01 The probability of the change from normal
or control being due to chance alone is
less than I out of 100.

SGOT Serum Glutamic Oxaloacetic Transaminase

SGPT Serum Glutamic Pyruvic Transaminase

8o subcutaneous

SD standard deviation

SE standard error

B-3
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APPENDIX C

TABULATION OF TOXICITY DOSES*

VARIOUS ROUTES OF ADMINISTRATION

Inhalation 4-)Hr Vapor
Commonly LD5 0 Single mxposure Mortality LD50 Skin
Used Terms Oral Dose Rats 2/6 - 4/6 Rats Rabbits

Highly toxic 50 mg/kg or less 100 ppm or less 43 mq/kg or less

Toxic 51-500 mg/kg 101-1,600 ppm 44-350 mq/kq

Moderatly
toxic 501-5,000 mg/kg 1,001-10,000 ppm 351-2,800 mq/kg

Slightly
toxic 5,001-15,000 mg/kq 10,001-100,000 ppm 2,801-22,600 mg/kq

Practically
nontoxic above 15,000 mg/kg >100,000 ppm above 22,600 mg/kg

• Adapted from Hodge, H. C. and Sterner, J. H. American Industrial Hygiene
Association Quarterly, i0t4.93 (December 1943)

C-1
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•It APPENDIX D

FORMULATION OF ARTIFICIAL (ECCRINE) SWEAT*

Urea 1.72 gum/i

Glycine 0.20 gm/i

Glucose 0.03 gm/i

"Lactic acid 2.50 gm/i

NaCl 1.75 gm/l

KCI 0,22 gm/i
A•j NH4HO Sufficient to adjust to pH 5.0

* This formulation includes all constituents described by S. Rothman,
"Phymiology and Biochemistry of Skin," University of Chicago Press (i,954)

*D-t

t
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APPENDIX E

EVALUATION OF SKIN REACTIONS*

" thama and Echar Formation

No erythema 0

Very slight erythema (barely perceptible) 1

Well defined erythema 2

"Moderate-to-severs erythema 3

Severe erythema (beet redness to sliqht 4
eschar formation)

deima Formation

No edema 0

Very slight (barely perceptible) 1

Plight eclema (edges of area well defined 2
by dufinito raising)

Moderate edema (edges raised approximately 3
1 mm)

Severe edema (raised more than 1 mm and 4
extending beyond area of exposure)

* An individual irr:itation score is equal to the sum of the scoren for edema
formation and urythema and eschar formation.

IE-
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APPENDIX F

PRIMARY IRRITATION EVALUATION PROGRAM
DEFINITIONS OF CATEC4GORES OF COMPOUNDS BEING

CONSTDERED MR ACUTE APPLIrTTIONS

CATEGORY I - (Formerly Categories I and II) - Compounds producing no primary
irritation of the intact akin or no greater than mild primary irritation of
the skin surround an abrasion. (INTERPRETATIONi No restriction for acute
application to the human akin.)

Except when specifically requested for individual compounds, the
following Eye Injury categories A through F, are determined only for those
compounds which are in Category I.

EYE CATEGORIESt

A. Compounds noninJurious to the eye. INTERPRETATION1 Irritation of
human eyes is not expected if tho oompcund should accidentally get into the
eyes, provided it is washed out as soon as possible.

B. Compounds producing mild injury to the cornea. INTERPRETATIONt
Should be used with caution around the eyes.

C. Compounds producing mild injury to the cornea, and in addition some
injury t-o te conjunctiva. INTERPRETATIONI Should be used with caution
around the ayes and mucosa.

D. Compounds producing moderate injury to the cornea. INTERPRETATION:
Should be used with extreme caution around the eyes.

E. compounds producing-moderate injury to the cornea, and in addition
producing soe- injury to the conjunctiva. INTERPRETATION, Should be used
with extreme caution around the eyes and mucosa.

F. Compounds Producing severe injury to the iornea and to the
conlunctiva, INTERPRETATIONi Should be used wtit extreme caution., It is
recommended that use be restriuted to areas other than the face.

CATEGORY II - (Formerly Category III) - Compounds producinq mild primary
Trritation of the intact skin and the skin su'rrounding an abrasion.
(INTERPRETATION: Should be used only on human Hkin found by examination to
have no abrasions or may be used as a clothing implun.-nt. However, if the
compound might come in contact with abraded skin, a prophetic patch test
should be conducted on human skin to determine primary irritation potential).

S~F-1



Study No. 51-0830-77, Oct 75 - Jan 77

CATEGORY III - (Formerly Category IV) - Compounds producing moderate primary
irritation of the intact skin and the skin surrounding an abrasion.
(INTERPRETATIONs should not be used directly on the skin without a prophetic
patch test having been conducted on humans to determine irritation potential
to human skin. May be used without patch testing, with extreme caution, as
clothing imprognants. Compound should be resubmitted in the form and at the
intended use concentration so that its irritation potential can be reexamined
using other test techniques on animals, prior to human testing).

CATEGORY IV - (Formerly Categories V and VI) - compounds producing moderate
to severe primary irritation of the intact skin and of the skin surrounding
an abrasion and, in addition, producing necrosis, vesiculation and/or
esoharm. (INTERPRETATION: Should bob resubmitted for touting in the form and
at the intended use concentration. Upon resubmission, its irritation
potential will be reexamined using other test techniques on animals, prior to
possible prophetic patch testing in humans, at concentrations which have been
shown not to produce primaxy irritation in animals).

CATEGORY V - (Formerly Category VII) - Compounds impossible to classify
because of staining of the skin or other masking effects owing to physical
properties of the compound. (INTERPRETATIONt Not suitable for use on
humans).

F-2
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APPENDIX G

24-DAY RAHRI"T WEAR TES'l,
SUMMARY OF SKIN IRRPTATION SCORNS* (DORSAL/VE:NTRAL) M;AN±Sn

0ay Of Tent
Type of Application 3 6 10 13 17 20 24

L xposed

Cotton cloth treated with 0,7 0.7 1.2 0.7 0.6 0.6 0.4
resmethrin (0,247 mg/or) t0.3 t0.3 ±1.2 0.5 ±0,5 ±0.5 ±0.5

1.2 0.6 0.6 0.4 o,4 0.4 0,4
±1.1 *0.6 ±0.7 ±o.4 to.5 •o0, ±0.4

Cotton cloth treated with 1.0 0.6 0.5 0.6 0,5 0.5 0.2
reemethrin (0.247 mg/cm

2
) ±0., ±0.4 ±0.5 ±0.4 +(0.5 .%0.3 ±0.3

ovar 1 milliliter of
,Weat (ref Appendix D) 0,5 0.4 0,5 0.2 (0.2 0.5 0.4

±0,8 10.5 ±0.7 ±0.3 ±0.3 ±0.5 ±0.4

Cotton cloth treated with 1.1 1.1 1.6 1.3 0.7 1.1 0.9
acetone over 10 grtuo of .0.,8 10.4 ±1.2 1().G ±t.4 tO,! ±o0.6
technical grade rosmethrin

0.9 0.6 0.9 0.9 0.7 0.7 0,7
o0.9 O.G 6 0.8 10,7 ±, 0 ±0.1 t0(,

Untreated cotton cloth over 0.8 0.4 0.8 0. 0.4 0,2 0,2
I gram pre kilogram of body ±0,6 t0,s ±0,7 +0.:l F0.4 +0,4 ±0,4
weight of 1 percent
reemethrin in pyrax powdor 0.5 0.5 0.7 0,4 0.5 o.4 0.3

±0.4 10.6 ±0.5 ±0,7 ±0,6 ±0..7o ±0.4

Controls

Cotton cloth treated with 0.3 0.5 0.5 0.FI 0.4 0,4 0.5
acetone ±0.4 +0.4 ±0.5 0.0 fO.4 +0.4 t0.4

0.5 0.5 0.3 0.3 0.3 0.4 0.3

±0.8 ±0.4 ±0.4 ±0.4 f0.4 ±0.6 0.4

Cotton cloth treated with 0.6 0.2 0.3 0.6 0.4 0.4 0.2
acetone over I milliliter ±G.O ±0.3 ±0,4 f0.6 ±0.3 ±0.4 ±O.3
of uweat

0.5 0.3 0.3 0.2 0.2 0.1 0.1
±0.7 ±0.4 ±0.4 ±0.3 10.3 ±0.2 ±0.2

Untreated cotton cloth over 0,8 0,5 0.6 0,5 0.3 0.4 0.3
I gram per kilogram of body ±0.4 ±0.5 ±0,6 ±0,4 ±0.4 ±0.3 *o.1
weight of pyrex powder

1.0 0.6 o,7 0.3 0.5 0.3 0.3

±0.6 ±0.6 ±%1.0 ±0.6 ±0.4 ±0,4 *0.3

* The irritation scoring system found in Appendix E wee used in the
evaluation of skin responses.
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APPENDIX H

24-DAY RABBIT WEAR TEST
SUMMARY OF ORGAN-TO-BODY WEIGHT RATIOS

MALE RABBITS

Terminal Mean Organ-to-Rody Weight Ratios
Body Weiqht (gms/lD0 gms body weight)±SD

Type Application (kq) Liver Lung Kidney Testes Spleen

Ex~pom e d

Cotton cloth treated with 3.62 3.25 0.56 0.66 0.16 0.05
"resmethrin (0.247 mg/cm 2 ) ±0.40 ±0.64 ±0.19 ±0.07 ±0.04 ±0.02

Cotton cloth treated with 3.50 3.17 0.68 0.68 0.16 0.05
remmethrin (0.247 mg/cm2 ) ±0.20 ±0.40 ±0.18 ±0.06 ±0.03 ±0.02
over 1 milliliter of
sweat (ref Appendix D)

Cotton cloth treated with 3.54 3.10 0.84 0.69 0.18 0.04
acetone over 10 grams of ±0.25 ±0.40 *0.20 ±0.06 ±0.02 ±0.01
technical grade resmethrin

Untreated cotton cloth over 3.45 3.02 0.54 0.66 0.16 0.05
I gram per kilogram of body ±0,40 ±0.70 10.20 ±0.10 ±0.03 ±0,02
weight of 1 percent
reamethrin in pyrax powder

Controls

Cotton cloth treated with 3.72 3.08 0.65 0.58 0.14 0.01
acetone ±0.18 ±0.30 ±0.20 ±0.05 ±0.03 ±0.01

Cotton cloth treated with 3.77 3.23 0.75 0.65 0.16 0.03
acetone over 1 milliliter ±0.32 ±0.40 ±0.20 ±0.06 ±0.04 ±0.01
of sweat

Untreated cotton cloth over 3.55 2.94 0.51 0.68 0.15 0.05

I gram per kilogram of body ±0.47 ±0.30 ±0.14 ±0.10 ±0.04 ±0.03
weight of pyrax powder

H-I
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APPENDIX I

TABLE 1. 24-DAY RABBIT WEAR TEST - SUMMARY OF SGOT RESULTS (INTERNATIONAL
UNITS/LITER)

Protest Period of Test - Mean-SD
(7 weeks)

Type Application Moan±SD Day 5 Day 12 Day 19 Day 24

"Expoed

Cotton cloth treated with 10.3 21.5 20.2 25.9 24.9
resmethrin (0.247 mg/cm2 ) ±4.5 ±8,7 ±8.5 ±16.6 ±21.9

Cotton cloth treated with 22.6 25.5 17.8 21.7 22.4
rexmethrin (0.247 mg/cm2 ) 14.9 112.4 ±5.6 ±7.5 ±14.4
over 1 milliliter of sweat
sweat (ref Appendix D)

Cotton cloth treated with 16.2 18.0 13.3 16,5 .17.6
acetone over 10 grams of ±4.0 ±5.8 ±3.2 ±3.8 ±8.8
technical grade resmethrin

untreated cotton cloth over 23.4 23.6 23.9 25.4 21.2
1 gram per kilogram of body ±6.8 ±9.4 ±11.4 ±10.8 ±12.5
weight of 1 percent
resmethrin in pyrax powder

Control

Cotton cloth treated with 19.9 21.9 16.0 18.8 16.5
acetone ±4.3 ±6.5 ±6.5 ±7.5 ±5.2

Cotton cloth treated with 19.1 16.5 14.5 13.6 20.7
acetone over I milliliter ±3.S t4.6 ±4.6 ±3.1 ±13.9
of sweat

Untreated cotton cloth over 18.5 19.0 18.8 28.0* 22.3
1 gram per kilogram of body ±3.1 ±4.2 ±8.5 t12,0 ±6.3
weight of pyrax powder

* Significantly different from pretest mean at 0.01 level of probability.

I-.1



Study No. 51-0830-77, Oct 75 - Jan 77

TABLE 2. 24-DAY RABBIT WEAR TEST - SUMMARY OF SGPT RESULTS (INTERNATIONAL
UNITS/LITER)

Proetet Period of Test - Meanf±SD
(7 weeks)

Type Application Mean±SD Day 5 Day 12 Day 19 Day 24
st*

E xposed

Cotton cloth treated with 43.4 52.4 43.1 40.7 41.2
reemethrin (0,247 mg/cm2 ) ±11.4 ±14.2 ±10.9 ±l1,9 ±10.6

Cotton cloth treated with 38.3 40.5 30.3 31.1 33.1
reimathrin (0.247 mg/cm2 ) ±11.4 ±7.5 ±6.1 ±7.1 ±8.4
over 1 milliliter of
sweat (ref Appendix D)

Cotton cloth treated with 36.0 53.8* 35.2 27.9 28.6
acetone over 10 gram@ of ±13.3 ±25.3 ±10.2 ±9.7 ±10.7
technical grade resmethrin

Untreated cotton cloth over 51.2 59.5 46.6 42.9 39.7
1 gram per kilogram of body ±16.2 ±8.3 ±14.9 ±9.6 ±9.3
weight of 1 percent
resmethrin in pyrax powder

Controls

Cotton cloth treated with 33.8 42.9 33.3 25.4 30.2
acetone ±12.3 ±17.4 ±11.5 ±10.6 ±12.5

Cotton cloth treated with 30.7 29.3 29.5 24.1 29.1
acetone over 1 milliliter ±12.3 ±13.2 ±8.5 ±9.0 ±13.1
of sweat

Untreated cotton cloth over 42.3 48.6 43.3 38.3 39.7
1 gram per kilogram of body ±12.7 ±12.2 ±16.3 ±13.6 ±13.1
weight of pyrax powder

* Significantly different from pretest mean at 0.01 level of probability.

I-2
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TABLE 3. 24-DAY RABBIT WEAR TEST - SUMMARY OF LDH RESULTS (INTERNATIONAL
UNITS/LITER)

Pretest Period of Test - MeantSD
(7 Weeks)

Type Application Mean*SD Day 5 Day 12 DR 19 Day 24

Exposed

Cotton cloth treated with 159.3 -187.8 135.3 194.6 136.7
resmethrin (0.247 mg/cm2) ±54.6 185.4 ±65.0 ±54.9 ±57.7

Cotton cloth treated with 193.5 181.8 147.3 198.3 132.3
"reamethrin (0.247 mg/om2 ) ±48.2 :42.7 ±58.7 ±48.2 ±59.2
over 1 milliliter of sweat
(ref Appendix D)

Cotton cloth treated with 119.1 124.6 151.9 90.3 105.1
acetone over 10 grams of 137.5 V71.7 ±66.2 ±32.5 ±41.3
technical grade resmethrin

Untreated cotton cloth over 134.9 130.0 155.4 103.1 108.8
1 gram per kilogram of body t26.1 ±68.0 185.3 ±35.0 t46.6
weight of 1 percent
resmethrin in pyrax powder

Controls

Cotton cloth treated with 231.8 200.4 119.1 181.4 139.0
acetone ±67.2 ±67.7 ±73.4 ±52.7 ±41.5

Cotton cloth treated with 187.9 199.3 115.9 149.4 214.8
acetone over 1 milliliter ±64.4 ±63.2 ±37.5 ±103.0 ±57.5
of sweat

Untreated cotton cloth over 155.6 205.9 148.8 160.0 173.7
1 gram per kilogram of body ±43.8 ±59.0 ±68.1 ±68,4 ±43.9
weight of pyrax powder
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TABLE 4, 24-DAY RABBIT WEAR TEST - SUMMARY OF ALKALINE PHOSPHATASE RESULTS

(INTERNATTONAL UNITS/LITER)

Pretest Period of Test - Mean9SD

(7 Weeks)
LisApiainMe"~SD Dav 5 Day 12 Day 19 Day 24

Cotton cloth treated with 128.0 67.3* 67,.9' 66,2' 66.8*
reamethrin (0.247 mg/am2 ) L3g,4 t45.i *34.3 t40.7 t41.6

Cotton cloth treated with 145.1 70.2* 65.2* 76.7* 68.3*
resmethrin (0.247 mg/cm2 ) 153.8 *21.0 *25.4 t28.7 ±20.9
over I milliliter of sweat
(ref Appendix D)

Cotton cloth treated with 159.3 62.6* 57.9* 64.3* 62,8*
acetone over 10 grams of t57.5 *18.8 ±16.4 i15.9 119.3
technical grade reamethrin

Untreated cotton cloth over 145.3 68.0* 69.7* 72.2* 63.1*
I gram per kilogram of body ±44.3 ±30.6 ±28.3 t29.6 ±25.1
weight of 1 percent
reaimethrin in pyrex powder

Controls

.Cotton cloth treated with 133.2 66.4' 61.3* 65.3* 50.8*
acetone ±39.2 ±27.4 ±25.6 ±25.4 1l1.8

Cotton cloth treated with 138.9 71.4* 71.1* 67.B* 61.7*
acetone over I milliliter ±26.7 t30.6 ±24.3 ±26.0 ±25.9

Untreated cotton cloth over 130.1 58.7* 57.3* 55.4* 54.4*
gram per kilogram of body *21.6 ±12.6 ±17.9 ±17.5 *15.9weight of pyrax powder

* Significantly different from pretest mean at 0.01 level of probability.
Pathological review of liver failed to uncover developing abnormalities.
Change was not attributed to test compound effect.
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"TABLE 5. 24-DAY RABBIT WEAR TEST - SUMMARY OF RUN RESULTS (mq/dl)

Pretest Period of Test Mean±SD
(7 Weeks)

"Type Application MeantSD Day 5 Day 12 Day 19 Day 24

Exposed

Cotton cloth treated with 16.8 19.8* 15.4 15.3 22.8*
reamethrin (0.247 mg/cm2) ±1.7 ±4.0 P3.4 ±2.6 t2.7

Cotton cloth treated with 18.3 18.5 19.5 13.5* 22.6*
resmethrin (0.247 mg/om2 ) ±2.3 ±4.4 ±10.2 ±2.8 ±3.4
over 1 milliliter of sweat
(ref Appendik D)

Cotton cloth treated with 17.5 14.2 1'7.7 17.4 22.5
acetone over 10 grams of 3.3 ±3.2 ±4.7 ±3.7 *6.5
technical grade resmethrin

Untreated cotton cloth over 17.3 14.5 15.4 18.4 21.4
1 gram per kilogram of body ±2.9 ±2.1 ±3.3 *1.8 ±5.2
weight of 1 percent
resmothrin in pyrax powder

Control.

Cotton cloth treated with 19.7 15.8* 15.4* 16.4 14.4*
acetone t2.7 ±1.3 ±1.3 ±2.9 ±3.6

Cotton cloth treated with 17.g 14.4 15.0 16.4 17.1
acetone over I milliliter ±2.3 ±3.6 ±2.5 ±2.4 ±2.5
of sweat

Untreated cotton cloth over 16.5 13.4* 16.0 17.0 22.8
1 gram per kilogram of body ±2.1 ±2.4 ±2.5 ±3.1 15.4
weight of pyrax powder

* Significantly different from protest mean at 0.01 level of probability.

Pathological review of kidney failed to uncover developing abnormalities.
Change was not attributed to test compound effer.t.
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APPENDIX J

TABLE 1. 14-DAY FEEDING STUDY - SUMMARY OF DIET CONSUMPTION AND DOSAGE DATA
- FEMALE RATS (SPRAGUE-DAWLEY)

Prolectod Dosage Resmethrin Levels (mg/kg/day)
Solvent
Control 375 750 1500 3000 6000

Grams diet consiumed/rat/day 13.5 13.9 12.9 12.5 12.5 3.2

Gramu diet consumed/kg/day 90 86 84 82 89 28

Mean weight gain of rats 34 30 21 9 4 -38*
during study (grams)

Feed utilization (total 0.17 0.14 0.11 0.05 0.02 -2.41
body weight gain/total
food consumeld)

Grams water intake/rat/day 27.6 31.5 24,8 31,1 26,4 19.0

Grams water intake/kg/day 184 195 162 205 189 166

Mean terminal body 167 177 163 155 142 96
weight (grams)

Actual mean dosage --- 323 630 1230 2670 1680
resmeathrin (mg/kg/day)

* Represents body weight decrease.
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TABLE 2. 14-DAY FEEDING STUDY - SUMMARY OF DIET CONSUMPTION AND DOSAGE DATA
- MALE RATS (SPRAGUE-DAWLEY)

Proje itD, Do;sa R*, ethrin LEvel, AmqAg/day"
sto.ven• . .. .. . .. .
.Cohtrol. 375' 750 1500 3000' 6000

Grams diet consumbd/rat/day 19,5 18.6 18.4 .16.8 11.0 14.2

Grams diet consumed/kg/day 85 83 88 93 64 85

Mean weight gain of rats 84 77 61 31 -20* -51'
during study (grams)

Feed utilization (total 0.29 0.28 0.22 0.12 -0.18 -0.65
body weight gain/total
food consumed)

Grams water intake/rat/day 51.5 35.2 33.7 36.2 28.1 24.8

Grams water intake/kg/day 138 158 162 180 164 149

Mean terminal body 270 261 239 216 161 135
weight (grams)

Actual mean dosage --- 310 660 1250 1923 5100
resmethrin (mg/kg/day)

* Represents body weight decrease.
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",I"," API•,NflZX K

TABLE 1. 14-DAY FEEDING STUDY - SUMMARY OF ORGAN-TO-BODY WEIGHT RATIOS -

FEMALE RATS (SPRAGUE-DAWLEY)

Termina Mean Organ-to-Body Weig ht Ratios
,ody Weight (gms/100 gms body weight)±SDDo.a.e . (m) . Lung Lives Kidney spleen

Solvent Control 167 0.70 4.07 0.82 0,31
±9 k0.09 10.17 ±0.06 ±0.02

375.0 mg/kg/day 177 0.71 4.65* 0.81 0.28
±7 ±0.04 ±0.02 ±0.06 ±0.03

750.0 mg/kg/day 163 0.69 53Y7* 0.90 0,28
te' t"o:8•.06 t1O.22 ±0.05 ±0.04

1500.0 mg/kg/day 155 0.77 6.25* 0.90 0,30
±15 ±0.16 ±0.35 ±0.08 *0.04

3000.0 mg/kg/day 142* 0.74 7.22* 0.94 0.29
112 10.07 10.39 -0.10 ±0.08

6000.0 mg/kg/day 96* ---........

*8

• Significantly different from solvent control at .01 level of probability.
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TABLE 2. 14-DA'- F••.DING STUDY - SX7MMARY OP ORGAN-TO-BODY WEIGHT k.A'%IOS -
MALE RAT3 (SPRAGUE-DAWLEY)

Terminal Mean Organ-to-Body weight Ratios
Body Weight (gms/100 gins body weight) *SD

Dosage (am) LUng Liver Kidney Spleen Testes

Solvent Control 270 0.54 4.79 0.82 0.25 1.06
t17 *0.05 :0.33 *0.08 i0.02 *0.06

375.0 mq/kg/day 201 0.58 5.30 0.85 0.25 1.00
117 '+0,06 i0.29 *0.11 10.03 10.08

750.0 mg/kg/d&y 239 0.62 5.58* 0.94 0.27 1.17
i8 *0.16 *0.27 10.08 *0.04 10.14

1500.0 mg/kg/day 216* 0.56 6.24* 0.96 0.29 1.35*
+il 10.04 *0.34 *0.05 10.03 *0.13

3000.0 mg/kg/day 161* 0.70* 7.77* 1.04* 0.26 1.40*
i8 *0.02 *0.63 10.05 10.03 10.15

6000.0 mg/kg/day -135* 1.26* 6.80* 1.36* --- 1.26
120 .- --- --

* Significantly different from solvent control at 0,01 level of probability.
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APPENDIX L

TABLE 1, 14-DAY FEEDING STUDY - SUMMARY OF DIET CONSUMPTION AND DOSAGE DATA
. FEMALE RATS (LONG-EVANS)

Proiect Dosag"e Xarmthrin Levels -rIC k_/day)
Solvent

r,. Control 94 188 375 750 100 3000

Grams diet consumed/rat/day 15.6 15.9 15.5 16.5 13.5 9.8 10.5

Grams diet consumed/kg/day 93.6 97.4 95.8 103.0 89.0 72.5 84.4

Mean weight gain of rats 50.2 45.6 44.0 41.6 32.8 -4.8* -19.3*
during study (grams)

Feed utilization (total 0.21 0.19 0.19 0.17 0.16 -0.03 -0.87
body weight gain/total
food consumed)

Grams water intake/rat/day 32.9 26.8 26.4 25.4 23./ 19.8 39.7

Grams water intake/kg/day 197.6 164.0 163.7 159.0 156.0 147,0 318.0

Mean terminal body weight 192.1 186.5 184.5 181.3 168.3 137.3 116.1
(grams)

Actual mean dosage -- 90 180 386 668 1080 2532
resmethrin (mg/kg/day)

* Represents body weight loss.
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TABLE 2. 14-DAY FEEDING STUDY - SUMMARY OF DIET CONSUMPTION AND DOSAGE DATA
- MALE RATS (LONG-EVANS)

Proiected Dlosage NAu*rcýtRlan Levels (mVA9/dav)
Solvent

-,con.trol 94 188 375 750.._ 1500 , 3000

Grams diet connumed/rat/day 1i.3 12.4 15.2 15.4 14.6 14.6 6.3

Grams diet consumed/kg/day A3.8 64.8 78.7 79.3 77.9 91.7 42.2

Mean weight gain of rate 48.1 42.8 35.6 39.6 26.1 -25.7* -15.2*
during study (grams)

Feed utilization (total 0.18 0.20 0.15 0.16 0.11 -0.15 -0.68
body weight gain/total
food consumed)

Grams water intake/rat/day 33.7 19.6 23.8 26.0 29.5 32,1 20.3

Grams water intake/kg/day 172.8 102.3 123.4 133.7 156.9 200.7 135.8

Mean terminal body weight 219.3 218 211.5 215.1 203,0 155,0 144.0
(grams)

Actual mean dosage --- 60.9 147.9 297.3 584.0 1375.0 1266.0
reamethrin (mg/kg/day)

* Represents body weight lose.
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APPENDIX M

TABLE 1. 14-DAY FEEDING STUDY - SUMMARY OF ORGAN-TO-BODY WEIGHT RATIOS -

FEMALE RATS (LONG-EVANS)

Terminal Mean Organ-to-Body Weight Rkt'ios
Body Weight (gmu/lo0 gins body weight)±SD

Douage (Cwt) Lung Liver Kidney Sýleen

"Solvent Control 192.0 0.62 5.53 0.91 0.28
±18.2 ±0.08 ±0.68 *0.15 ±0,04

94 mg/kg/diy 196.5 0.71 4.87 0.84 0.28
±0.07 ±0.62 *0.15 ±0.03

188 mg/kg/day 184.5 0.84 5.02 0.87 0.27
±11.0 ±0.17 ±0.88 ±0.14 *0.04

375 mg/kg/day 181.3 0.91 6.60 u.87 0.27
;8.3 ±0.28 ±0.44 ±0.06 ±0.04

750 mg/kg/day 16813 0.98 6.95* 0.92 0.27
±13.9 ±0.43 ±0.68 ±0.05 ±0.03

1500 mg/kg/day 137.3* 1.10 9.94* 0.98 0.25
±15.6 ±0.36 ±1.38 ±0.17 ±0.03

3000 mg/kg/day ---

* significantly different from solvent contrul at 0.01 level of probability
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TABLE 2. 14-DAY FEEDING STUDY - SUMMARY OF ORGAN-TO-BODY WEIGHT RATIOS -

MALE RATS (LONG-EVANS)

Terminal Mean Organ-to-Body Weight Ratios
Body Weight (gms/100 gmn body weight)tBD

Dosage (gi) Luna Liver Kidney Spleah Testes

Solvent Control 219.3 1.18 4.78 0.88 0.24 1.22
133.7 t0.50 *0.20 ±0.12 ±0.03 ±0.21

94 mg/kg/day 218.0 0.69 4.68 0.90 0.24 1.15
±34.1 i0.27 *0.45 ±0.12 *0.05 10.20

188 mg/kg/day 211.5 0.70 4,99 0.91 0,24 1.24
*31.8 ±0.15 *0.62 ±0.06 ±0.03 ±0,18

l 375 mg/kg/day 215.2 0.87 6.10* 0.97 0.21 1.17
±22.8 10.40 0.32 0.08 0.04 0.07

750 mg/kg/day 203.0 0.81 6.91* 0.93 0.20 1.25
*17,8 ±0.22 *i.06 ±0.11 *0.02 ±0.15

1500 mg/kg/day 155.0* 0.91 6.29* 0.99 0.22 1.45
*25.2 *0.46 *0.86 ±0.08 ±0.03 *0.26

3000 mg/kq/-ay ... ... .. ..

Significantly different from solvent control at 0.01 level of probability.
Pathological review of liver failed to uncover developing abnormalities.
Change was not attributed to test compound effect.
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APPENDIX N

90-DAY FEEDING STUDY
GENERAL DESCRIPTION OF TEST PLAN

A 90-day feeding study was conducted with Long-Evans rats. The males weighed
220-270 grams and the females weighed 160-190 grams when submitted to test
and had been preconditioned to the special feeding study cages and ground
feed for 2 weeks prior to tho start of the study. The level of resmethrin in
the feed was established in accordance with the data obtained in a 14-day
feeding study on Sprague-Dawley Wistar-derived rats. Dosages calculated at
0.5 loglo intervals were as follows:

Actual, Dosages
Projected Dosages mg,'g/da•z

mq/kg/day Male Female

Acetone Solvent Control 0.0 0.0
3 -- 2.7
S8 -- 7.0

25 21.7 22.2
75 66.3 66.5

240 210.8 219.2
750 678.5 723.8

2400 ...... *

* Rats died before accurate food consumption could be measured.

Concentrations of reamethrin in the feed were adjusted every 2 weeks in order
to maintain a constant dosage level. All rats remaining at the end of the 13
week test period were sacrificed at which time blood samples were taken via
cardiac puncture for clinical chemistry tests. Organ-bo4y weight ratios were
determined and selected tissue sections were saved for pathological
examination.

Vr
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APPENDIX 0

TABLE 1, 90-DAY FEEDING STUDY - SUMMARY OF DIET CONSUMPTION AND DOSAGE DATA
- FZMALE RATS

Proieoted Dosage Room thrin Levels (mg/kg/day)
Solvent
Control 3 8 25 75 240 750 2400

Grams diet consumed/ 16.2 15.5 16.0 15.7 15.5 14.7 13.5 --- *
rat/day

Grams diet consumed/ 64.5 61.1 62.4 65.0 60.5 61.7 66.6
kg/day

Mean weight gain 110.2 112.6 118.2 96.7 103.9 79.6 60.4
of rats duriing
study (grains)

Feed utilization .1016 .016 .016 .013 .015 .012 .010 ---
(total body weight
gain/total food
consumed)

Grams water ý'ntake/ 37.2 38.5 38.3 36.3 33.8 33.2 33.5
rat/day

Grams water intake/ 146.0 150j.1 146.8 147.9 331.6 138.1 168.9
kg/day

Mean terminal body 278.1 252.2 292.9 266.4 293.2 247.6 221.0
weight (grams)

Actual mean dosage --- 2.7 7.0 22.2 66.5 219.2 723.8
remmethrin (mg/kg/day)

* Rats died before accurate food consumption could be measured.

I,,
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TABLE 2. 90-DAY FEEDING STUDY - SUMMARY OF DIET CONSUMPTION AND DOSAGE DATA
- MALE RATS

Prolected Dosage Reamethrin Levels mq/Aq/day.)
Solvent
Control 25 75 240 750

Grams diet consumed/rat/day 20.1 21.1 20.9 21.1 19.2

Grams diet consumed/kg/day 54.2 56.9 57.9 58.4 64.0

Mean weight gain of rats 190.3 194.2 200.8 192.4 114.9
during study (grams)

Feed utilization (total .020 .020 .021 .020 .013
body weight gain/total
food consumed)

Grams water intake/rat/day 44.1 43.8 44.3 43.3 44.9

Grams water intake/kg/day 114.3 117.4 122.3 119.4 149.9

Mean terminal body weight 448.3 440.8 432.7 433.2 359.3
(y1rams)

Actual mean dosage --- 21.7 66.3 210,8 678.5
resmethrin (mg/kg/day)
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APPENDIX P

TABLE 1. 90-DAY PFEDING STUDY - SUMMARY OF ORGAN-TO-BODV WEIGHT RATIOS -

FEMALE RATS

-TMial Mooa Organ-to-Body Weight Ratios
Body Weight (gmin/100 gms body weight)tSD

Dosage .a) Lung Liver Heart Kidney Spleen

Solvent Control 278 0.55 2.96 0.31 0.62 0.21
t36 *0.12 ±0.27 f0.05 t0.08 ±0.04

3 mg/kg/day 252 0.54 2.53* 0.32 0.64 0.17
125 ±0.06 10.33 *0,02 10.07 *0.04

8 mg/kg/day 293 0.49 3.10 0.34 0.58 0.19
t20 ±0.05 t0.20 ±0.12 ±0.06 ±0.02

25 mg/kg/day 266 0.48 2.95 0.27 0.59 0.18
t18 ±0.05 ±0,18 *0.02 ±0.05 *0.06

75 mg/kg/day 293 0.50 3.17 0.29 0.64 0.21
±38 10.07 ±0.43 *0.04 *0.10 *0.04

240 mg/kg/day 248 0.52 3.84* 0.32 0.67 0.19
119 ±0.04 *0.24 ±0.03 ±0.08 ±0.04

750 mg/kg/day 221* 0.57 5.14* 0.34 0.70 0.24
g19 ±0.09 10.36 *0.02 10.09 ±0.03

2400 mg/kg/day --- ---

* Significantly different from solvent control at 0.01 level of probability.
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TABLE 2. 90-DAY FEEDING STUDY - SUMMARY OF ORGAN-TO-BODY WEIGHT RATIOS -

MALE RATS

Terminal Mean Organ-to-Body Weoqht Ratios
Body Weight (gmu/l0o gins body weight)tSD

Dosage (gm) Lung Liver Heart Kidney SDlsen Testes

Solvent Control 448 0.39 3.16 0.27 0.58 0.16 0.72
*23 ±0.06 ±0.26 ±0.02 ±0.06 ±0.02 *0.09

25 mg/kg/day 441 0.41 3.13 0.30 0.60 0.16 0.77
i51 t0.03 ±0.17 10*03 ±0.07 10.02 *0.06

75 mg/kg/day 433 0.42 3.24 0.29 0.62 0.15 0.77
*:24 *0.04 10.24 ±0.02 *0.06 :0,02 ±0,09

240 mg/kg/day 433 0.44 3,78* 0.30 0.68* 0.16 0.77
*47 *0.05 ±0,18 ±0.03 ±0.07 10.02 10.09

750 mg/kg/day 359* 0.46 4.83* 0.31* 0.81* 0.16 0.90*
*37 ±0.07 ±0.32 10.03 ±0.09 10.03 *0.09

* Signiticantly different from solvent control at 0.01 level of probability.
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APPENDIX Q

TABLE 1. 90-DAY FEEDING STUDY - SUMMARY OF CLINICAL CHEMISTRY RESULTS -
FEMALE RATS

clinical Dosage GrouP (mg/kg/day)
Chemistry Solvent 3 8 25 75 240 750
Test n(20) n(9) n(l0) n(10) n(l0) n(lO) n(10)

MeanI SD

SGOT 286.8 303.1 246.0, 183.4 227.5 235.6 216,0
(International *141.6 i127,1 073.0 155.1 1143.1 1136.0 ±53.6
Units/Liter)

SGPT 76.3 68.7 69.4 73.6 97.9 102.1 95.5
(International 136.6 ±32.5 ±12.4 ±17.5 ±06.5 t82.9 ±28.2
Units/Liter)

Total LDH 1569.2 1755.6 144G.; 1143.7 1197.7 1042.1 1088.1
(International t394.7 t292.2 ±426.5 ±322.6 ±497.1 ±355.2 ±276.6
Units/Liter)

Alkaline 214.6 95.6' 1 8 7 .8 a 225.6 245.6 241.9 388.3a

Phosphatase 078.3 ±37.1 ±37.5 ±84.5 ±45.7 ±86.2 ±85,9
(International
Units/Liter)

GGTP 0.80 0.33 0.56 1.30 3.16a 0.30 3 . 6 0b

(International ±1.00 ±0.71 ±0.97 ±0.82 ±1.90 ±0.48 ±3.70
Units/Liter)

Total Bilirubin 0.52 0.53 0.42 0.34 0.41 0.40 0.44
*0.22 -t0.13 t0.08 ±0.05 ±0.09 ±0.06 ±0.13S(mg/dl) .0..

Total Protein 8.4 8.6 7.9 8.8 8.2 7.7 8.0
(mg/dl) ±10.9 t0.4 ±0.7 *0.7 10.9 ±0.5 0o.5

BUN (mg/dl) 27.4 21.4b 22.3 26.3 26.9 27.0 29.0
t4.5 ±2.3 ±1.5 13.4 ±4.9 *5.2 ±5.1

- number of rats per group.a significantly different from solvent control at <0.001 level of

probability.
- significantly different from solvent control at <0.005 level of

probability.
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TABLE 2, 90-DAY FPEDING STUDY - SUMMARY OF CLINICAL CHEMISTRY RESULTS - MALE
RATS

'oa ro m da
Sclinical Solvent

Cha.•istry Control 25 75 240 750
Test n (10) n(10) nM0I) n1o0) M(e)

* MeantSD

* SGOT 296.1 218:5 278.4 328,2 287.2
(International t168.4 t:114.0 09.7 t144.6 ±146.9
U. itm/Liter)

SGPT 84.3 68.1 111.5 144.5 189.8
(International b44.6 ±10.1 *58.0 ±80.5 ±155.1
Units/Liter)'

Total LDH 1719.0 1251.9 1248.7 1582.3 1442.3
(International t497.5 1375,2 t301.8 1320.1 *475.1
Units/Liter)

Alkaline 279.8 247.7 355.5 279.0 399.80
Phosphatase t29.9 t58.0 ±85.2 *79.3 ±88.7
(International
Units/Liter)

GGTP 1.9 1.3 1.6 0.3 2.0
(International ±4.1 t1.2 ±2.0 ±0.9 i2.3

* Units/Lit•r)

Total B.lirubin 0.49 0.42 0.46 0.40 0 , 2 9 a
(mg/dl) ±0.11 ±0.08 ±0.11 ±0.16 ±0.08

Total Protein 8.5 7.7b 8.0 7.6b 8.0
(mg/dl) ±0.6 ±0.4 ±0.5 to's i0.8

DUN (mg/dl) 19.5 22.4 21.6 20.9 24.1'
12.7 t2.1 ±4.2 ±2.9 13.9

n
a number of rats per group.•- significantly different from solvent control at <.002 level of

grobability.
c :significantly different from solvent control at <.005 level of probability.
C s aignifioantly different from solvent control at <.01 level of

probability.
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AhPPENtDIX R
21-DAY ZITRAVENOUS STUDY

,* , •"•"SUMMARY OP ORGAN-TO-bODY WEIGHT PATIOS
HAL. DOGS

Termina. Mean Organ-To-floy Weight Ratios
Body Weight (qme/100 gm body weight)iSt

Dosage (ka) LUng Liver Kidney Spleen Testes

Solvent Control 11.96 1.22 3.70 0467 0.96 0.17
i1.44 :0.24 10.25 :0.05 *0.17 *0,04

10 mg/kg 12.03 1.31 3.98 0.77 0.79 0.19
*1.64 10.04 10,37 10.09 *0.16 10.01

25 mg/kq 12.80 1.32 3.82 0.76 0.83 0.16
±3.25 ±o.29 *o.79 10.09 ±0.19 o.o01

Ri
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"" " APPENDIX S

TABLE 1. 21.DMi xNTRAVwNOUS STUD - ,SUMMARY OF CLINICAL CHEMISTRY RESULTS -

Clinical Pretest Period of Test
Chemistry Dosage 6-Week CWeaniSD)
Test Griou HeaniSD Day I Day 3 Day 7 Day 10 Day 14 Day 17 Day 21

SGOT Solvent 32 30 23 26 22 26 23 22
(International Control V7 t9 i2 W4 13 *5 d4 i4
Units/Liter)

10 mg/kg, 32 30 22 26 19 26 27 26
t t.12 *5 i6 *3 *il0 ±6 ±11

25 mg/kg 33 26 17* 22 20 25 21 21
"t6 i1 *1 14 12 *3. t3 t6

SGPT Solvent 41 86 72 44 34 52 36 35

(International Control 19 *60 d33 ill *8 i 13 t6 14

3.0 mA/kg 41 239* 1640 60 46 38 56 63

*12 t335 *193 W45 *36 *2. *29 t45

25 mg/kg 43 95 90 34 29 45 34 24
t9 *29 h47 ±l1 i5 t24 d14 13

LZH Solvent 44 43 55 39 46 64 66 64
(International Control *17 *6 ±30 ±5 ±18 i21 137 ±21
Units/Liter)

10 mg/kg 43 31 56 53 96* lA4' 1.18* 69
:4.9 *26 i23 *5 t12 ±92 ±8 *k,4

25 mqg/kg 42 42 47 53 93* 132' 100' 68
±17 110 i8 ±25 ±40 ±70 ±21 t0

Significantly different from solvent control at the .01 level of
probability.

0-3.
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TABLE 2. 21-DAY INTRAVENOUS STUDY.. SUMMARY OF CLINICAL CHEMISTRY RESULTS -MALE DOGS

clinical Protest Period of -rest
chemiutry Dosage 6-Week (MeantSD)
Test Group MoantSD Day, I. Day 3 Day 7 Day 10 Day 14 Day 17 'ba 21

Alkaline Solvent 59 69 66 95 74 71 73 84
Phosphatame Control tie9 d28 120 t69 *35 t24 t20 i20
(Znternational
Unitl/Liter)

10 mg/kg 39 60 59 52 57 68 59 49
*8 *30 t25 t15 t29 *22 t1 t7

25 mg/kg 52 67 97 78 89 134 98 72
*16 t19 *3 t14 *29 i115 *59 i8

Bilirubin Solvent 0.3 0.5 0,4 0.4 0.3 0.3 0.3 0.3
(mg/dl) Control *0.1 *0,3 ±0,2. ±0.2 t0.0 O.1 ±0o01 t0o

10 tg/kg 0.3 0.4 0.3 0.3 0.4 0.2 0.2 0.4
t0ol t0.1 ±0.l t0.1 *0,l *0.1 *0,0 ±0.1

25 mg/kg 0.3 0.3 0.3 0.3 0.4 0.3 0.3 0.5

t0.1 ±0.1 t0o1 ±0.1 ±0.2 *0,2 ±0O1 ±0.1

GGTP Solvent 6 8 5 6 4 6 9 3
(International Control ±3 ±5 t3 t2 t2 ±1 ±5 *i
Units/Liter)

10 mg/kg 6 7 5 7 3 5 10 4
±2 13 ±2 t0 13 ±1 *8 *1

25 mg/kg 6 7 5 6 4 6 12 4
±3 ±2 t1 ±2 ±2 ±1 ±6 ±1

8-2
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TABLE 3. a1-DAY INTRAVENOUS STUDY -SUMMARY OF' CLINICAL CHEMISTRY RESULTS - MALE DOGS

Clinical Pretest Period o? Taut
Chemistry Doaage 6-Week (Mman±SD)
'Tent Group MeantSD Day I D y 3 Day 7 Day 10 Day 14 Day 17 Day 21

BUN (mg/dl) Solvent 21.0 21.0 14,9 184 19.7 18,4 16.0 18.1
Urea Nitrogen) control t6.5 t6.1 t6.8 ±9.3 ±6.9 t8.7 ±4.6 ±8.2

10 mg/kg 19.4 15.1 12.3 15,7 13.3 11.4 13.2 16.2
t516 ±2,0 ±2.3 i1.7 t2.4 ±2.8 ±3.5 ±5.4

25 mg/kg 17,6 13,0 7.7 13.1 13,6 13.3 13.0 14.5
13.0 t3.5 ±2.5 ±4.4 ±6.1 ±4.9 ±2.9 ±1.4

Sodium (mEq/L) Solvent 146 --- 147 148 150 151 147 148
Control ±2 ±2 ±4 ±1 ±1 ±1 ±0

10 mj/kg 145 --- 147 149 150 151 149 147
±1 t2 ±2 12 ±2 ±i ±3

25 mg/kg 147 --- 147 148 151 152 148 150
±1 ±1 ±2 ±4 ±2 ±1 ±1

Potassium Solvent 4,2 --- 4.0 4,1 4.3 4.3 4.2 4.3
(mEq/L) Control ±0,3 *0.5 ±0.3 ±0o.3 ±0.5 ±0.3 ±0.4

10 mg/qk 4.5 --- 4.4 4.2 4,3 4,4 4.7 4.7
±0.2 ±0.2 ±0.3 ±0.2 ±0.1 *0.3 ±0.3

25 mg/kg 4.5 --- 4.3 4.2 4.2 4.4 4.5 4.6
±0.2 ±0.2 ±0.3 ±0.2 ±0.4 ±0.1 ±0.1

8-3
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TABLE 4. 21-DAY INTRAVENOUS STUDY- KRY OF CLINICAL CHEMISTRY RESULTS -

MALE DOGS

Clinical Pretest Period of Teot
Chemistry Domaqe 6-Week (Mean±SD)
Test Gr,9H MeaniSD Day 1 Day 3 DaX 7 Day 10 Day 14 Day 17 Day 21

RDC Solvent 13.1 10.5 10.3 10.5 10.7 11.2 11.4 8.2
Cholinesteraie Control t4.8 :3.7 14.5 ±4.7 t4,7 t5.5 *5.1 ±4.4
(Garry and
Routh Units)

10 mg/kg 13.5 12.5 11.6 11.5 12.8 11.7 11.4 10.7
t3.2 t4.1 t3.5 *3.9 ±4.4 t3.9 t4.0 13.8

25 mg/kg 13.6 13.6 12.8 12,3 13.1 12.8 12.7 11.9
t2.4 ±1.6 10.0 t0.6 ±2.0 *0.e ±1.7 t3.2

Plasma Solvalt 16.3 15.4 14.6 16.6 17.1 17.2 17.4 17.7
Cholinesterase Control 12.5 ±2.4 *2.0 *1.5 *1.8 t2.2 *1.9 ±2.0
(Garry and
Routh Units)

10 mg/kq 16.3 16.1 16.1 16.3 17.0 15.6 16.4 17.0
t2.1 1.5 t2.0 t0.3 ±0.7 ±1.6 *1.3 ±1.5

25 mg/kg 15.0 15.6 15.1 13.5 14.1 14.2 14.2 14.6
t2.4 ±1.8 t2.0 ti.8 t1.9 *2.6 ±1.6 ±1.1

al..
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